„WHAT IS CLAIMED IS; 



An optical ^pickup apparatus reproducing a 



of an optical disc or recording 



recording information 
the information comprising: 

an optical unit having a light source radiat- 



ing a laser beam and an optical detector d etectin g^ 

reflected light from "^e optical disc; 

— ^ ^ — T*"^ 

a collimator! lens converting the radiated 

light of said light source into a fine divergent pencil 

of rays; and 1 

an ob j ect ive 1 lens , 

wherein said .collimator lens forms a wave- 
front shape forming a fine divergent light and a 
wavefront shape correcting a coma aberration, and the 
wavefront shape correcting said coma aberration is 
formed in a wavefront shape correcting more coma 
aberration in correspondence to an increase of radius 
of said collimator lens. 

2. An optical pickup apparatus as claimed in 

claim 1, wherein a ratiO' of sine amount (SIN 9 2/SIN 6 

\ 

1) between a sine amount! (SIN 0 1) of the radiated light 
from said light source with respect to an optical axis 
and a sine amount (SIN d\2} of the light after radiating 
through said collimator lens with respect to the 
optical axis increases substantially in proportion to a 

T 

square of said radius in correspondence to an increase 

of radius from a center of said collimator lens . 

1 

3, An optical pickilip apparatus reproducing a 



recording information c 
the information compris 



^ an 



optical disc or recording 



a first optical unit having a first light 
source radiating a laser beam having a first wavelength 



and a first detector detecting a reflected light from 

t . 

the optical disc; 

a second optical unit having a second light 
I 

source radiating a laser beam having a second wave- 
length longer than said 



first wavelength and a second 



detector detecting a reflected light from the optical 

^ • * 

disc; 



a light separating means for introducing the 

I: 

laser beam having said first wavelength and the laser 
beam having said second wavelength to the substantially 
same optical axis; 

an objective 1 
smaller spot than the la 
wavelength with respect 
first wavelength; 

a first collimatot lens converting the 



'ens functioning so as to form a 
ser beam havinjg said second 
to the laser beam having said 



radiated light of said first light source into a 



substantially parallel beam; and 



a ' second collimator lens converting the 
radiated light of said second light source into fine 
divergent pencil of rays,! 



wherein said second collimator lens forms a 
wavefront shape forming ajfine divergent light and a 
wavefront shape correcting a coma aberration, and the 



wavefront shape correcting said coma aberration is 



formed in a wavefront shape correcting more coma 
aberration in correspondence to an increase of radius 
of said second collimatc^r lens. 

4. An optical pickup apparatus as claimed in 

claim 3, wherein a ratio of sine amount (SIN 0 2/SIN G 
1) between a sine amount (SIN 0 1) of the radiated light 
from said second light source with respect to an 

/ 

optical axis and a sine' amount (SIN 6 2) of the light 

j 

after radiating througti said second collimator lens 
with respect to the optical axis increases substantial- 
ly in proportion to a square of said radius in 
correspondence to an increase of radius from a center 

)llim^tor lens. 



of said second co. 



5- An optical pickup apparatus as claimed in 

claim 3, wherein with respect to said second collimator 
lens, a ratio of a radius of curvature (R2/R1) corre- 
sponding to a ratio between a radius of curvature Rl of 
the incident surface and a radius of curvature R2 of 
the radiating surface is within a range between 0.5 and 
0.8. 

6. An optical pickup apparatus as claimed in 

claim 4, wherein with respect to said second collimator 
lens, a ratio of a radius of curvature (R2/R1) 
corresponding to a ratio between a radius of curvature 
Rl of the incident surface and a radius of curvature R2 
of the radiating surface is within a range between 0.5 
and 0.8. 
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7. Pin optica 

recording iirf ormati 



in optical pickup apparatus reproducing a 



ig information of an optical disc or recording 
the information comprising: 

a f o^rst optical unit having a first -light 

source radiating a laser beam having ^ first wavelength 

\ . — — ~ . 

and a first detector detecting a reflected light from 
the optical disc; 

a second optical unit having a second light 
source radiating a laser beam having a second wave- 
length longer than- said first wavelength and a second 
detector detect ing\a_reflected light from the optical 
disc; 

~ a light separating means for introducing the 

laser beam having sai^d first wavelength and the laser 

\ 

beam having said second wavelength to the substantially 



same optical axis; ^ 

\ 

an objective lens functioning so as to form a 
smaller spot than the la'ser beam having said second 
wavelength with respect to the laser beam having said 
first wavelength; 

a first collimator lens converting the 

radiated light of said first light source into a 

\ . 

substantially parallel beam;^ and 

a second collimator lens converting the 
radiated light of said second\ light source into fine 
divergent pencil of rays. 




wherein the elemgntrs*"^ are arranged so that the 



radiated Ldght of said second light source forms an 
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optical path reaching saidf objective lens through said 
second collimator lens and said light separating means, 
and I 

said second collimator lens forms a wavefront 

i 

shape forming a fine divergent light and a wavefront 
shape correcting a coma aberration, and the wavefront 
shape correcting said coma aberration is formed in a 
wavefront shape correcti'ng more coma aberration in 
correspondence to an increase of radius of said second 
collimator lens. 

8. An optical pickup apparatus as claimed in 

claim 7, wherein a ratio of sine amount (SIN 0 2/SIN 0 
1) between a sine amount (SIN 0 1) of the radiated light 
from said second light source with respect to an 



optical axis and a sine 
after radiating through 



amount (SIN 0 2) of the light 
;said second collimator lens 
with respect to the optical axis increases substantial- 
ly in proportion to a square of said radius in 

i; 

correspondence to an increase of radius from a center 
of said second collimatdr lens. 

9- An optical pickup apparatus as claimed in 

claim 7, wherein with rJispect to said second collimator 

I 

lens, a ratio of a radiujs of curvature {R2/R1) corre- 
sponding to a ratio between a radius of curvature Rl of 
the incident surface and' a radius of curvature R2 of 
the radiating surface is within a range between 0.5 and 
0.8. 1 



10. An optical pickup apparatus as claimed in 



claim 8, wherein with respect to said second collimator 
lens, a ratio of a radius of curvature (R2/R1) corre- 
sponding to a ratio between a radius of curvature Rl of 
the incident surface and a radius of curvature R2 of 
the radiating surface is within a range between 0.5 and 
0.8. 
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11. An optical pickup apparatus reproducing a 

recording informatiorJ of an optical disc or recording 



the information comprising: 



I 

a first optical unit having a first light 

f 

source radiating a laser beam having a first wavelength 
and a first detector idetecting a ref lectfed li ght fr om 



the optical disc; t 

a second ofjtical unit having a second light 

t 

source radiating a l^ser beam having a second wave- 
length longer than saiid first wavelength aji d a sec ond 
detector detecting a reflected light from the optical 



disc;_ 

a light separating means for introducing the 
laser beam having said first wavelength and the laser 
beam having said second wavelength to the substantially 
same optical axis; 

an objective lens functioning so as to form a 
smaller spot than the laser beam having said second 
wavelength with respect to the laser beam having said 

4 

first wavelength; | 

a first colliJmator lens converting the 

I 

radiated light of said first light source into a 
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substantially parallel beg m; an d 



a second collimator lens converting the 

t 

radiated light of said second light source into fine . ^ 



divergent pencil of rays. 



wherein the elements^re arranged so that the 
radiated light of said second light source forms an 

optical path reaching said objective lens through said 

/ 

second collimator lens, said light separating means and 
said first collimator lens, and 

/ 

said second collimator lens forms a wavefront 
shape forming a fine divergent light and a wavefront 
shape correcting a comJ aberration, and the wavefront 

shape correcting said coma aberration is formed in a 

I 

wavefront shape correcting more coma aberration in 

correspondence to an increase of radius of said second 

I. 

collimator lens. ; 

\ 

12. An optical pickup apparatus as claimed in 

claim 11, wherein a ratio of sine amount (SIN 0 3/SIN 6 
1) between a sine amount (SIN 0 1) of the radiated light 

1 

from said second light source with respect to an 
optical axis and a sinel amount (SIN 0 3) of the radiated 
light from said second light source after radiating 
through said first collimator lens with respect to the 
optical axis increases substantially in proportion to a 



square of said radius in correspondence to an increase 
.of^ radijjs^jf rpm^a, c of said second^^ol^limator lens. 

13. An optical disc[ apparatus characterized by 

using the optical pickup apparatus as claimed in claim 



14. An optical disc apparatus characterized by 
using the optical pickup apparatus as claimed in claim 
3. 

15. An optical disc apparatus characterized by 
using the optical pickup apparatus as claimed in claim 
7. 

16. An optical disc apparatus characterized by 
using the optical pickup apparatus as claimed in claim 



